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Uncertainties in determination of fire resistance 
by experimental testing and by calculation






• To date, results are expressed in a deterministic way.
→ i.e. a single number as if there was no uncertainty
→ e.g.




• Asking different partners to assess the fire resistance
• of a given element of building construction
• subjected to a given fire scenario
→ they will report different results.
• Variability in the results depicts an uncertainty on the results.
• More information is enclosed in a probabilistic reporting of the results.
→ i.e. according to a probability distribution
→ e.g.
“Loadbearing capacity: 27 ± 4 minutes”
“Integrity: 65 ± 13 minutes”
“Insulation: 58 ± 10 minutes”
How to evaluate uncertainty?
• In fire resistance:
– Analytical approach based on mathematical model → difficult in practice
– Intercomparisons (“Round Robin”)→ appealing way to assess variability
• Round robins:
– Testing community: each participating lab is requested to conduct several
identical tests, on identical replicates of test specimen, under
repeatability conditions.
– Calculation community: each participant is requested to carry out












Set of standardised methods→ Lab’s practices are harmonized
• Results
– Test methods describe fire performances with well defined criteria:
• Loadbearing capacity (R)
• Integrity (E)
• Insulation (I)




























Integrity 65:09 6:28 20%
Insulation 58:04 4:55 17%
Steel beam Loadbearing capacity 31:37 1:47 11%
• Role of human factor
• Relative uncertainties on fire resistance test results (at 95% confidence interval) 
→ uncertainty that may be expected between European laboratories
Uncertainty in calculation
• Methods
There may be almost as many calculation methods, software used and
assumptions as partners.
→ lack of harmonization
• Results
Failure criteria?


















































Stage 1 Stage 2








Steel beam Loadbearingcapacity 24:50 4:17 35% 28:41 2:14 16%
• Relative uncertainties on fire resistance calculation results (at 95% confidence interval) 











































Analytical approach Intercomparison approach
Can you develop a mathematical model 
for the evaluation of the uncertainty?
JCGM 100:2008 Guide to the expression of uncertainty
in measurement (GUM)
ISO 5725‐1 to 6 Accuracy (trueness and precision) of 
measurement methods and results
Develop the mathematical model
Implement the law of propagation of 
uncertainty
Perform round robin
(intercomparison)
Process the uncertainty estimation 
from the round robin results
Yes No
State the expanded uncertainty
associated with the result
